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The aluminosilicate zeolite natrolite has recently been shown to undergo a reversible volume expansion and 
superhydration in the presence of water and under hydrostatic pressure above 1.2 GPa.1  At high pressure this 
superhydrated natrolite contains twice as many water molecules as under ambient conditions, which form 
hydrogen-bonded water �nano-tubes� inside the zeolitic channels that contain the charge-balancing sodium 
cations.  This constitutes to our knowledge the first experimentally observed water nanotube after the recent MD 
simulation results of water in carbon nanotubes and the first example of pressure-induced formation of nanotube 
arrays within zeolite hosts.  Upon pressure release the extra water molecules are released.  A �high-pressure 
sponge� capable of remaining in its superhydrated state after pressure is released might have useful 
technological applications, as well as being a model system to study the water structure at the nanoscale.  Here 
we show that a gallosilicate 
analogue of natrolite is such a 
system and does indeed remain 
in a superhydrated state upon 
pressure release from 1.9 GPa.2  
A single crystal study of the 
recovered gallosilicate natrolite 
shows that the material contains 
twice as much water as before 
superhydration.3  These water 
molecules arrange differently 
than in the related 
aluminosilicate material, forming 
hydrogen-bonded water �nano-
chains� inside the zeolitic 
channels.  The results suggest 
that the water nano-structures 
can be further tailored as a 
function of the framework and 
non-framework chemistry of 
zeolitic nanopores and 
irreversible superhydration, albeit 
at lower pressures, has the 
potential to trap pollutants such 
as radionuclides or small 
molecules (e.g. tritiated water).     
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Figure. Polyhedral representations of Na-AlSi-NAT and K-GaSi-NAT before and after pressure-induced 
hydration.  (a) Na-AlSi-NAT at 0.40 GPa, (b) Na-AlSi-NAT at 1.51 GPa, (c) as-synthesized K-GaSi-NAT and (d) 
K-GaSi-NAT recovered from 1.9 GPa.  Tetrahedra in Na-AlSi-NAT are shown in two colours to illustrate the 
ordering of Al/Si over the framework tetrahedral sites whereas Ga/Si in K-GaSi-NAT are disordered and shown in 
one colour.  K1C atoms are emphasized with bold outlines.   


